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February 11, 2019

Edna G Steering Committee

C/O Dan Walker, City Administrator
City of Two Harbors

522 First Ave

Two Harbors, MN 55616

Re: Edna G Tugboat Relocation Options

AMI Project # 181014

This letter is written in regard to the progress of the feasibility study of the relocation of the Edna
G. Tugboat which is currently located in Agate Bay in Two Harbors, MN. The purpose of the
work is to determine the feasibility of relocating the Edna G Tugboat to a location out of the
water for the long-term preservation of the vessel.

Work Completed

It was determined that the condition of the vessel’s structure should be analyzed to ensure that
moving, lifting, etc. can be performed without damaging the vessel or compromising the
integrity of the hull. A site visit was performed on January 11, 2019 to determine the overall
condition of the steel hull. The condition assessment was completed by taking Ultrasonic
Thickness (UT) and Pit Depth measurements over the entire length of the ship.

Test Area Avg. Pit Depth (in) Avg. UT Thickness (in) Design Thickness (in) Deteriorated Thickness (in Est. Steel Loss (%
Crew's Quarters 0.103 0.392 0.375 0.351 10.493
Engine Room 0.105 0.400 0.375 23.597
Boiler Room 0.170 0.384 0.375 0.333 13.265
Cabin 0.140 0.391 0.375 0.335 14.337
Chain Locker 0.057 0.386 0.375 ﬁi 4.409
Bulkhead @ Rib 50 0.060 0.354 0.375 0.339 4.241
Bulkhead @ Rib 44 0.098 0.207 0.190 0.178 14.245
Bulkhead @ Rib 34 0.000 0.193 0.190 0.193 0.000
Bulkhead @ Rib 19 0.000 0.173 0.190 0.173 0.000
Bulkhead @ Rib 17 0.000 0.173 0.190 0.173 0.000
Bulkhead @ Rib 6 0.057 0.263 0.250 0.248 5.397

Image 1: Summary of Hull and Bulkhead Condition Data from Site Inspection 1
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Historical drawings of the vessel were used for reference. It may be noted that the average UT
readings were greater than the original design thickness. This is most likely due to manufacturing
process and quality control practices of fabricating steel plates in the late 1800°s. The thickness
of the hull coating likely did not affect the UT measurements since consistent results were
documented in the coated & uncoated areas of the hull. During the inspection, AMI also
estimated the concentration of the pitting due to corrosion. The deteriorated steel thickness was
determined from a weighted average of the steel loss due to the corrosion and the concretion of
the pits.

The condition assessment findings were consistent with results from a previous assessment
performed in 2013 by AMI. The interior coatings were found to be mostly intact and have
prevented further deterioration of the vessel. Preliminary, it appears that the vessel could be
moved or towed to another location in the water without damaging the hull. It is standard
procedure to lock the rudder and screw of the towed vessel in position, to prevent any torque
from being transmitted to the engine and/or jacking gear.

A model of a cross section of the Edna G has also been completed so Finite Element Analysis
(FEA) could be completed. The FEA will be utilized to determine the effects of lifting the vessel
from the water and potentially setting it on a cradle. The most significant deterioration was
observed in the ship’s Engine and Boiler Room. These sections also support the heaviest loads,
so supporting this area is a concern. Placing one of the support cradles at this bulkhead (located
at the 34™ rib of the vessel) seems logical, if the vessel is to be placed permanently on land. Rib
locations can be seen in the attached, original drawing of the vessel.

Image 2: Cross Section Model of Edna G. Tugboat
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A rendered model of the vessel has also been created to aid in visualizing the proposed relocation
options, when the time comes.

Image 3: Rendering of Edna G. Tugboat

Work Yet to be Completed

A preliminary list of options for means of moving the vessel to a new location as well as the
requirements for each option has been completed. We have also compiled a list of unknowns that
need to be answered to correctly set up the simulated load study, as well as a list of research
items for evaluating site location options. Pricing will also be compiled for each of these options
to be considered.

A second site inspection will be performed to ensure that loads are placed accurately in our
simulations. The simulated analysis of the model will be performed following the second visit.
This model will be quite valuable in moving forward with our research as well as with the
preliminary cradle design.

The results of our inspections and the FEA testing will be brought to Fraser Shipyard for a
consultation with their Naval Architect for discussion. This discussion should be helpful in
determining what, if any, reinforcements of the hull are required, as well as an indication of what
work should be done if the Edna G should remain in the water.

If you have any questions or comments please contact AMI at (715) 718-2193 extension 17.

Respectfully Submitted,

S g2

Chase Dewhirst, PE
Marine Engineering Manager

Enclosed:
e Edna G Profile & Deck Plan

EDNA G TUGBOAT RELOCATION OPTIONS PAGE 3 OF 3
AMI PROJECT # 181014



—— . —

— /3 "

vw.C.
on
PORY SIDE

— 4 T 7 __ T n) n| ul 4

—— —— — — — —— ——

CREWS QUARTERS

— ——
- —— —— ——————

CALTARIN

— — —

PILOT MHOUSE

—————
— e ———

— —— s et — — —— — — — —— — —

— — —

ENGINE ROOM

e j‘_?é hp//veﬁ‘ 4

ITTTRX

CcCasr N

‘71’ oL E

'
A S e -~

%—‘L‘/ T
- 1
T
=° 1] . T "
-r TT | -
24 22 20 18 g 4y='%
' W.7.
STRINGER PLAT & FLANGED 5 siHELL BUTT
‘I H N e
[ J: i: N z; R
| ! I ] q,
1 | ’l ‘l 1 ;l !l
| ‘l ( 1 5I I <
' ' ! P l h
: no 4 L b | ¥ '
i s il A i il il i 1 A1 PR
s D T T (R W L7y b Y
b T S
| /o 5: T§§ n\\' § !
| | 14 T n } 8 ‘ \'l\\l
)! | l \? b3 ?: I !
1 | ' | *8 :& " »: (! i: , 1
——ik s P — . _ -
! F_ il 4‘2"‘7_, S /).,_ﬂ S
! il L‘% ‘.“"‘:1' ‘-T'---iu,g/{*/ gllﬂ"’ 72.
I J' ”‘\y || 1 ”

bom am
lom ar
——

. STR N226

| PROFILE & DECK PLAN.

.S‘cnz.eq—f'= /FT.

i TE CLEVELAND SHIPE. CO.
DEC. /7895

o S B ey .. .
£ o - ax-a . DS — 2 P AR
St v ) e, : - b g

iCL.25 H- 59-0-(
L

Eithe IR

Historical Collections of the Great Lakes ‘
Bowling Green State University

A
ll'l"ll'l' I"il",l' ]ll

o~ . g Py -
A P e A R

CASINGS
AsOoUT

STAIRVWAY

ELEVRTION

—_—

[ —

ELEVRTIOV
RT - -




